Introduction
Bone grafting is widely used in orthopaedic practices to deal with problems associated with bone loss, bone defects and reconstruction. Numerous researches have been dedicated to the development and evaluation of a synthetic substitute because of the significant problems associated with the limitation of suitable autogenous bone graft. Several materials have been tried and found to be inappropriate but the most promising materials to date are those based on calcium Hydroxyapatite (HA) [1] . Various HA synthesis techniques have been developed such as precipitation method [2] , hydrothermal synthesis [3] , solid state reaction [4] and sol-gel procedure [5] . HA is one of the advanced ceramic materials that have been universally accepted in biomedical applications due to its excellent biocompatibility and tissue bioactivity properties. HA is also a bioactive ceramic which actively takes part in physiological processes to enhance bone tissue formation in our body [6] . Due to its bioactive properties, it can integrate into bone structures and supporting bone growth without breaking down or dissolving [7] . The synthetic HA cannot be used in load bearing application due to its brittleness and lack of strength. These poor mechanical properties are the reasons why pure HA is not ideal to be used as bone substitutes [8] . Other shortcomings include high degree of crystallinity which result in the undegradability of pure HA when it is implanted into the organ. Various dopants metal such as magnesium [9] [10] [11] , manganese [12] , zinc [13] , titanium are believed to have significant role towards improving cell-material interactions of HA and strengthening its mechanical properties. As calcium and strontium share the properties of group 2A elements, strontium can replace calcium in Hydroxyapatite, and hence in bone, without much difficulty. It is reported that the stable strontium is non-toxic even when it is administered in large doses in our body for prolonged periods [14] [15] . The were dissolved in distilled water in two sets of beakers and stirred with magnetic bar stirrer to make it homogeneous. These solutions were poured into the di-ammonium hydrogen phosphate [(NH4)2HPO4] (Merck) solution. pH was maintained at 10 and suspension was kept for digestion. The precipitates were then filtered, washed and dried. The resultant solid was crushed into fine powder using pestle and mortar. The powder was then subjected to 900 ºC calcination where white powder was obtained. The elemental analysis for lead, cadmium, mercury, arsenic and chromium was performed on Inductively Coupled Plasma (ICP) [20] [21] . To confirm the Ca+Sr/P molar ratio of the synthesized Strontium-Hydroxyapatite powder, calcium was determined by Gravimetric method using Ammonium Oxalate [22] 
Results and Discussions
The prepared Strontium Hydroxyapatite was analyzed for various elements i.e. Arsenic, Cadmium, Lead, Chromium and mercury. It was found that all the elements were not found in the prepared sample (Table. 1). Hydroxyapatite and which is close to the theoretical value (Ca/P=1.67) that found in the Hydroxyapatite of natural bone (Table 2) . Table 2 . Determination of Ca+Sr/P ratio in Prepared Strontium Hydroxyapatite
Mol % Sr 15%
Ca+Sr/P ratio (Nominal) 1.67
Ca+Sr/P ratio (Measure) 1.71
Fourier Transform Infrared Spectroscopy (FTIR) spectra of prepared sample was used to characterize the chemical nature and molecular bond structure of the synthesized powder. FTIR analysis showed all typical absorption characteristics of Strontium Hydroxyapatite. A typical HA structure containing sharp PO4 bands at 1000 cm -1 -950 cm -1 was observed which match the vibration modes of the phosphate group at 1092 and 1040 cm −1 . The broad band observed at 1110.45 cm −1 may be due to a minor fraction of octacalcium phosphate (OCP), Ca8H2 (PO4)6·5H2O, which has a similar structure to HA and is considered one of its precursors [23] .
Figure 1. FTIR Analysis of Strontium Hydroxyapatite
15%-doped HA experienced weight loss (5.18%). It is expected from the analysis that 15%-doped HA should contain more secondary phase of TCP. From this figure, it is observed that the mass loss during heating could be classified into three different stages.
The first stage weight loss occurs at 30 to 200°C due to evaporation of water. Then, it experienced about 40% weight loss in the temperature range between 200-470°C which attributed to the crystallization of the powders from the amorphous phase. Finally, at temperature between 760-790°C, the third stage of weight loss took place and the powder experienced about 1.8-3.1% weight drop. This weight loss is attributed to the decomposition of pyrophosphates (P2O7 4- ) to biphasic mixtures [24] [25] . 
Conclusion
Pure and stiochiometric Strontium-Hydroxyapatite powder was successfully synthesized by precipitation method. Further studies will be carried out considering the effects of the sintering temperature and doped solution concentration. However, incorporation of cations like Sr +2 in Hydroxyapatite structure will play a vital role to enhance the bioactivity and physiochemical properties of the apatite [26] . DSC-TGA results showed the thermal stability of Sr-HAp on heating up to 1400 0 C and FTIR analysis clearly indicated the presence of phosphorous and hydroxyl group in its structure. The Ca+Sr/P molar ratio was found to be 1.71 which falls in the range of compounds to be used for implants. The proposed route is most economic way of synthesizing Sr-HAp for biomedical applications.
